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Rebuild Colorado

Call Us When You ..,

v" Are strategizing to upgrade your buildings
v Are planning a new building

v Are developing projects for capital improvement
budgets (internal funds, bonds or grants)

v Want to use energy savings to pay for projects

v Want to bring energy costs under
control

v Want to improve comfort and solve
maintenance problems

B
5/ www.colorado.gov/rebuildco
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Your Rebuild Colorado School Team

Linda Smith, OEMC Senior Program Manager

John Canfield, Schools Coordinator (303) 247-0193

Peter D’ Antonio, Schools Energy Manager (303) 678-1108
Rob Pearson, OEMC Project Assistant

Gwendolyn Ruffin, OEMC Program Assistant

Rebuild Colorado helps schools identify and assess
energy-saving projects in buildings,
E’ and helps make those projects a reality!

COLORADO






Why Utility Tracking
Some Utility Bill Analysis Tricks

Should You Use Spreadsheets of Specialized
Software

Selecting a Utility Bill Tracking Program
Setting Up a Successful Utility Bill Tracking Program.



eYou Need to Make Good Energy Management
Decisions.

eYou Must Continually Impress Management or Lose
their Confidence (and Future Funding for Your
Projects).

eYour Energy Management Recommendations Must
be Right On!

eYou need to wring as much savings as you can with
as little capital as possible.

eYou Need a Way to Show Management the Good
Job you are doing in a way they can understand.



Which Buildings are using too much energy

kBtu/SQFT for All Sites
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I & How Weather Affects each building
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Nhen there are large unexplained changes
IN Energy Usage Patterns
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Whether there are billing discrepancies
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Which Buildings are saving energy

Comparison of Baseline - Actual Total % for Paradiso County
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Which Buildings Not Turning Off Their
Equipment at Night




T there a predictable relationship betweer
energy usage and production
(or Occupancy or other variables)

Natural Gas
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Understand Your Energy Usage Patterns

Electricity
Meter : ALBUQUERQUE NM #3307-E
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INn a way management can understand

Cost Savings for Franklin Bank and Trust
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Benchmarking
Load Factor Analysis

Weather Normalization



Comparison of Actual Total $ for Selected Sites
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Need some measure that is relevant from building to
building

$/SQFT/Year:

works as long as all buildings are in same
utility service territory, are same building
type and have same weather.

Energy Use Index (EUI)
[KWh/SQFT/Year] or [kBtu/SQFT/Year]

Works as long as all buildings have the same
weather and are same building type
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Use Benchmarking to identify energy hogs.
Use Benchmarking to set reasonable targets.



To find out how well your facility compares to
similar facilities.

To determine upon which of your buildings you
need to concentrate your efforts.

To set Targets for your buildings

Benchmark IS NOT the same as Baseline!



Benchmark — A comparison your facility to
like facilities to see how efficient your
facility Is

Baseline — How much energy your facility
would have used this year, based upon
prior year usage patterns and current
year weather conditions.

(We will cover this later.)
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LF = 1 implies uniform levels of use (no
high peak demand)
LF — 0.2 implies very high peak demands

kW

LF gives an idea where
energy manager
should focus.

If LF is high (above .7),
focus on reducing usage,
not demand.
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Cost Savings for Franklin Bank and Trust
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Tuning Bills to Weather



Suppose | expected this from my Lighting Retrofit....
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...and instead got this....
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How Can You Show Savings This
Year?

Detroit, meanwhile, continues to bask in its hottest summer in more than a
century of record-keeping, with 15 days at 90 or above, compared to the usual
12, and an average temperature of /4.0 degrees compared to the normal 71.4.

The previous haottest summer an record was 1995, which averaged 74.5.



How Can You Show Savings This
Year?

Cooling kWh — CDD

Which means...
double CDD =
double Cooling kWh



Pick Your Base Year

Pick a Pre-Retrofit Year, or

the Year before you start your Energy Management
Program, or

Some other Period

12 Months? 24 Months? Does it Matter?



Determine How Bills Vary with Weather
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Estimate Balance Point

Electricity
Meter : ALBUQUERQUE NM #3307-E
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Calculate Degree Days
1. For each day in Billing period...

CDD;=(Ave Outside Temp - Bal Point Temp) X 1day *
2. CDDygjjing period = S(CDD))

X
Average X
Daily Outside Balance Point
Temperature Temperature
0 CDD
(can’t have negative degree days)

Time in NDAave



Graph Bills Vs. Degree Days
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Graph Bills Vs. Degree Days

Electricity
Meter - GRAND [SLAND
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Graph Bills Vs. Degree Days

Electricity
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Graph Bills Vs. Degree Days
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You Have Now Established Your Baseline
What Does it Mean?




Your Fit Line Has an Equation, which is
called the Baseline Equation

y=mx-+Db

which could be

A, | B | D | E | F | E | H
|Date Days k'WWh CDDs CODDay  kKWhiDay
| A 29 Be222 111 3.827556 2935.69
| 1143585 29 S3624 152.5 5258621 3225.414
| BAMSE 30 103225 287 89666667 3440 867
|10/ 29 110425 3435 11.84483 3307 862
7/8/56 32 133234 BO7.5 1893433 4163.56
87 /85 32 133035 8205 2564063 4313 794
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a . . . . .
10 15 20 25 a0
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rephrased into
something like this

/

D86 X #CDD + 2872.7 x # days




You don’t have to do
all this math!
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Your Fit Line Has an Equation, which is
called the Baseline Equation

y=mx-+Db

which could be

A, | B | D | E | F | E | H
|Date Days k'WWh CDDs CODDay  kKWhiDay
| A 29 Be222 111 3.827556 2935.69
| 1143585 29 S3624 152.5 5258621 3225.414
| BAMSE 30 103225 287 89666667 3440 867
|10/ 29 110425 3435 11.84483 3307 862
7/8/56 32 133234 BO7.5 1893433 4163.56
87 /85 32 133035 8205 2564063 4313 794
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| E 2500 Y_ETE?EH + 28727
| £ 2000 - RS =094
1500
1000 - kWh = 61.
S00 ~
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CDD/Day

rephrased into
something like this

/

D86 X #CDD + 2872.7 x # days




Your Fit Line Has an Equation, which is
called the Baseline Equation

Baseline Equation = Best Fit Line — Base Year Bills

So now we can work with the Baseline Equation and
throw out the bills. We don’t need them any more.

Baseline Equation Represents your energy usage
patterns during your Base Year



What Good is the Equation?

\We take a Current Year Bill,
edetermine # of days in the bill,
edetermine # of CDD (or HDD)

eand plug those into the Baseline Equation.

7/21/705 Bill
Baseline kWh = 61.986 x #CDD + 2872.7 X # days 100,000 KWh
Baseline kWh = (61.986 x 700) + (2872.7 x 30) 700 CDD

Baseline kWh = 129,571 kWh
30 days



What Good is the Equation?

So Baseline kWh represents how much energy your
facility would have used In the Current Year given
Base Year usage patterns and current weather
conditions.

The Baseline Equation represents Base Year Usage
patterns, and we applied Current Year weather to It.

7/21/05 Bill
Baseline kWh = 61. -
aseline kWh = 61.986 x #CDD + 2872.7 x # days 100,000 kWh
Baseline kWh = (61.986 x 700) + (2872.7 x 30) 700 CDD

Baseline kWh = 129,571 kWh
30 days



What Good is the Equation?

Savings Is Baseline Usage — the Actual Bill Usage

Baseline kWh = 61.986 x #CDD + 2872.7 x # days
Baseline kwWh = (61.986 x 700) + (2872.7 x 30)
Baseline kWh = 129,571 kWh

Savings = Baseline kWh - Actual kWh 7/21/05 Bill
100,000 kWh

700 CDD
30 days

Savings = 129,571 kWh — 100,000 kWh

Savings = 29,571 kWh



Review

We Chose a Base Year
. We Graphed Base Year Bills Against Weather
. We Found the Best Fit Line
.. The Best Fit Line Represents the Base Year Bills
. The Best Fit Line Has an Equation, The Baseline Equation.
)

The Baseline Equation Represents the Best Fit Line which
Represents Base Year Bills

. We Took a Current Year Bill
. Plugged CDD and #Days from the Current Bill into the
Baseline Equation to Get Baseline Usage.
. Baseline Usage is “How Much Energy We Would Have Usec

Given Base Year Energy Usage Patterns and Current
Weather Conditions”

0.Savings is Baseline — Actual Usage
1.0r How Much We Would Have Used — How Much We Did Us:



Utility Bills Analysis Leads to Good Energy
Management Decisions

e Benchmarking to find Energy Hogs and set
Targets

e Load Factor Analysis to determine if you
should work on energy or demand

e Weather Correction to track utility savings

and trends without interference with
Production or Weather

It’'s Easy: Enter Bills, Make Reports, Make Decisions



Positives:

Inexpensive

Get exactly what you want

Easy to understand (for author)

No training necessary

You can even do weather regression in Excel

Gas Cost Avoidance
2001-2002
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Negatives:

eCan get complex

eBugs may remain hidden

eQuestionable savings calcs

eHard to understand (for everyone else)
\When tracking savings, best to use standard
method and canned software



It really comes down to....
How Many Meters

How Sophisticated is Your Analysis



Before Purchasing Software, Answer these
questions:

« \What do you want the
software to do?

« Who Is going to use It?

« How much Is your
budget?




What Capabilities Do You Need?

- Do you need to identify the most inefficient facilities?

Do you need to measure energy savings from your energy conservation projects or from
performance contracts?

- Do you need to streamline your utility bill payment system?

- Do you need to create an incentive system to encourage employees to save energy?

- Do you need to verify that your utility bills are correct?

- Do you need to allocate costs from master meters to submeters and subsidiary accounts?

- Do you need to identify anomalous changes in utility usage?

-Do you need to understand the relationship between production at your factory (or
occupancy at your hotel, etc.) and utility usage?

- Do you need to create budgets and track your utility costs against the budgeted costs?

- Do you need to evaluate different rate structures on your utility datato find the best rate?

- Do you need to have customized reports?



Do you need to identify the most inefficient facilities?

Highest Electricity kWh/SqgFt
Bldg Type: Elementary

Chipeta Elementary

Carver Elementary

Grant Elementary

Keler Elementary

Martinez Elementary

Henry Elemeniary

Jackson Elementary

Steele Elementary
Scott, Vera Elementary
Penrose Elementary

| | | | |
00 20 40 6.0 80 100

kKwh - Year Ending 12/2003



Do you need to measure energy savings from your
energy conservation projects or from performance
contracts?

$600,000
$500,000 /‘/’/\
$400,000 o
$300,000 B Baseline - Actu
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Do you need to streamline your utility bill payment

system

?

[£] T1U Special Report 1 - Report Setup - [Audit Trail Setup]
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Do you need to create an incentive system to encourage

employees to save energy?

Best S ving Sites

BAZSELIME iz the calculated total usage for the

year hased upon historic uwility bill patterns.

ACTUAL is the actual total usage for the vear

directly from utility hills.

ACTUAL SAVINGS are Baseline less Actual usage,

Positive Actual Savings mean utilty usages have

variables.

Thiz Summatry showes the actual wilty usage savings for the specified years,

Ronarn Provirncial Stadizims

been reduced after correcting for wesather and ather

022104

Year ending 6/30/03 Baseline Actual Actual Savgs
Numidia Total $: 45974 39,845 5,129
Aedyptus Total $: 40,416 -35,737 4,679
Achaea Total $: 38,290 34,566 3,724
Cyrenaica Total $: 45,684 -42,387 3.297
Thrace Total $: 44 551 41,743 2,808
Britannia Total $: 35,908 -33,542 2,366
Dalmatia Total $: 38,007 -35,730 2277
Bithvnia et Pontus Total $: 156,747 -156,691 56
Arabia Nabataea Total $: 38,745 -38,836 81
Cappadocia Total $: 35,880 36,636 -756
Germania Total $: 193,313 -208,259 -14,946
Belgica Total $: 174,447 -193,762 -19,315

School District #11, Bldg Type: Elementary
Utility Cost and Savings Summary -- Year Ending 12/

Monthly Monthly Other Monthly Monthly

Electricity Fossil Fuels Utilities Savings Savings

Site Cost % Chg Cost % Chg Cost % Chg (Energy) (Other)
Scott, Vera Elementary $2,521 -4.0% $1,970 +5.0% $199 N/A $1,012 0
Adams Elementary $1,629 +5.3% $2,077  +23.0% $151 -59.1% $433 $329
Trailblazer Elementary $2,715 +28.4% $2,305 +28.0% ($524) -568.7% $487 $636
Carver Elementary $2,487 +6.6% $1,677 -35.7% $168 +18.4% $1,327 ($16)
Wilson Elementary $1,566 -47.4% $1,779 +3.3% $163 -46.9% $1,194 $157
Keller Elementary $1,989  +10.2% $1,372 -10.1% $159 -6.3% $676 $21
Twain Elementary $1,635 +9.5% $2,583 +51.1% $223 +420.1% $264 ($180)
Jefferson Elementary $1,156  +21.5% $2,184 +110.0% $181 +37.3% ($11) k3]
Monroe Elementary $1,426 -25.6% $2,709 +5.8% $196 +21.7% $1,009 ($35)
Chipeta Elementary $3,434  +56.9% $2,716  +92.4% $69 -8.1% $39 6
Grant Elementary $2,159 -3.8% $4,003  +57.8% $178  +42.1% $389 ($43)
Midland Elementary $1,012  +29.4% $969  -22.0% $96  +58.8% $284 ($36)
Steele Elementary $1,559 +2.4% $1,646 +39.1% $112  +10.4% $206 ($11)
Audubon Elementary $1,202 +5.4% $1,965 +10.8% $135 +162.7% $439 ($83)
Whittier Elementary $883  +48.3% $1,492 +8.8% $86 N/A $425 0
Longfellow Elementary $1,189 +15.3% $3,128 +81.1% $141 -8.9% $64 $14
Jackson Elementary $1,669  +28.4% $1,723  +39.1% $203  +88.7% $86 ($87)
Pike Elementary $758 -3.6% $1,395 +5.9% $110 +22.8% $421 ($20)
Q. Palmer Elementary $1,432  +35.9% $2,776  +65.7% $212  +28.5% ($99) ($47)
Edison Elementary $1,080 +18.6% $2,102 +68.7% $107 +18.7% ($117) ($17)
Columbia Elementary $1,502  +27.9% $1,544  +95.4% $72 -36.3% ($176) $41
Lincoln Elementary $1,331  +23.4% $3,072  +78.6% $172  +58.0% $73 ($63)
Stratton Elementary $1,183 +37.7% $2,304  +60.6% $10 -49.3% ($33) 0
Penrose Elementary $2,019 +19.1% $1,142 +41.3% $228 +55.7% $222 ($72)
Fremont Elementary $1,710 +29.0% $1,271  +93.7% $156  +11.4% $4 (87)
Howbert Elementary $1,022  +38.0% $1,868 +63.2% $91  +81.9% ($87) ($41)
Taylor Elementary $961 +28.6% $3,565 +149.6% $114  +74.3% ($493) ($48)
Washington Elementary $1,124 -3.2% $1,094 +2.9% $50 -51.1% $428 $52
King Elementary $1,882 +21.6% $2,082  +32.5% $128 -5.8% $168 8
Buena Vista Elementary $1,182 +125.7% $1,827 +24.5% $118 +13.8% $75 ($14)
Hunt Elementary $1,320  -7.4% $3,752 +111.3% $200  +40.5% ($109) ($58)
Rogers Elementary $1,398  +45.1% $2,335 +65.6% $80  -34.4% ($95) $42
Ivywild Elementary $1,336  +92.2% $2,198  +69.2% $86  +34.7% ($261) ($22)
Madison Elementary $932 +7.2% $1,805 +73.5% $194 +115.6% $66 ($104)
Rudy Elementary $1,487 +11.5% $2,371 +103.8% $220 +97.3% $122 ($108)
Bristol Elementary $1,5617 +231.4% $1,616  +23.8% $138 N/A ($242) 0
Bates Elementary $1,233  +17.5% $1,965 +53.1% $160 +33.8% $153 ($40)
Henry Elementary $2,212 -6.8% $2,094 +175.9% $203  +71.9% $17 ($73)
Martinez Elementary $2,273  +30.3% $1,589 +41.2% $181 +14.7% $177 ($23)
Totals $61,126 $82,066 $4,966 $8,538 $61



Do you need to verify that your utility bills are correct?

Billing Audit Options

Conditions to Report

v Overlapping dates B
[+ Bills far clozed sites [
v Inconzistent services |
v |nconsistent urits [last bill) v
v Inconsistent units [histar)] [w

=
Fanges.. | [ Highlow unit cost [

<]

b aimumms. .. | [ Usage above masimum

Audit critenia

Minimum imvoice amaount; | Mone

Cost above ar below previous bill by B0 %
Cost above or below avg of prior 90 days by: B0 =

|Jzage above or below prior vear avg by

ad

IJzage above ar below last pear's bill by:

i

High demand if excesds:
Load factor higher than 100% ar less than:

Due date bepond bill date in excess of:

ad

olslglsls

g
=
“r

Due date precedes bill date

tility gervice(z] to audit: |All Services -

] | Cancel |




Do you need to allocate costs from master meters to

submeters and subsidiary accounts?

Select Mazster/Sub-master Account
-

Budget period: ID*U'I 997 E
Account B % &

992238245 E5.0

Bill subsidiary accounts .

Select Master Accounts

Account; |

b azter acounts o bill out

056071 - Aromagas M
BE503-Contract Gas - Contractors Gas| [
9922 WA TER-A2 --- Rainier Pawer & Li

3980w ATER -84 - Fainier Power & Lid Ol
33507 --- Rainier Power & Light...
33803 --- Rainier Power & Light... o
CHCP 1 CHIL WATER --- Plant 1 Manu| —
CHCF 1 STEAM - Plant 1 Manufacturg . .

Budget Peniodsz

Fru:um:IEIEﬂEIEI? E Thru:II:IEﬂ'EIEI? E ErintBi"g| Bill Ot | Close |




Do you need to identify anomalous changes in uti

B= Achaea Dual Gas Baseline Tuning

Tuning Period

= x

72 fbills, start @ H

175

Natural Gas
Ileter: &chaea Dual Gas

starting on
Period On Peak -
End Date Therm
211402 vl 13,321~
3/ 8/02 v 4,088 __ |
47 1/02 v 3,653
4730702 v 1,871
6/ 1/02 v 1,396
77102 v 203
8/1/02 v ]
9/ 1/02 v 43
10/ 1702 v G628
1171702 v 2,284
1271702 v 3.640
14103 vl 3,918 ~|
| Closed | Demand
ﬁfj _| Manual
Graph _| Moving SfA

140
- B Aetual
5103 .
N
[
E 70 m
b ]
A
= 35 =
| |
U I
1] 20 \'46 ] &l 100
Temperature (°F)
Graph x-Axis Regression F®=( 754 ' »
Qutdoor Tern | Therm =D x T I
v +HDD x h 39
Bal DD/dy | +CDhD x 0.on xl:ancel
'F Point Min | | ayza i 0.00
Hig 57.78 a7 | | +NJA x 0.00
Clges5.0d 27 | |+N/A x 0.00 ? A

Ity usage



D0 you need 10 e ——

understand the
relationship
between weather
or widget
production and
utility usage?

Tuning Period

FAEbils, stat@ 1 H

starting on

Period On Peak ~

End Date Therm
2102 vl 13,321 -

Natural Gas
Ivleter: &chaea Dual Cras

3/8/02 ¥ 4,088 |
Af1j02 ¥ 3,553
4130002 ¥ 1,871
61702 ¥ 1,396
71102 ¥ 203
8l 102 v 0
97 1j02 ¥ 43
1071/02 vl 628
117102 vl 2,284
127102 vl 3,640
171403 ¥l 3918 ~|
I Closed | Demand
ﬁ"ﬁ _ | Manual
Graph _| Moving 5/A

175
|
140
bictual
Py
,_'g 105 B kowd
‘E O Frladad
a0
1
= B =
H 35
1]
1] 10 20 30 40 a0
Hig D-Days/day (°F)
Graph X-Axis Regression R*=(p 973 “ » I
Heating DD~ | Therm =D x T
v| +HDD x 18.89
Bal DD/dy | | +cDD x 0.00 annceI
‘F Point Min | | .NA x 0.00
Hig 5708 24 | | +NJA x 0.00
Clges.0H 27 | | +NfA x 0.00 ? Help




Do you need to create budgets and track your utility
costs against the budgeted costs?

view Forecast Report Create Budget

= - Financial year ending Status
e |1 % 4 p 'EL @l Prirt Copy Close
I_—' 12 | | | | | | 1242004 j Sites with forecast; 11
Forecast for R Sites mizsing farecast: 1]
Financial Yeq | Options Sites with budget 1
Found budget values to nearest; Sitez miszing budget: 1]
Iv Replace exizting budgets Create | Close |
ELECTRICITY HATURAL (
Feriod Forecast Feriod
o144 F14 759 o104 _ _
0204 513 EE7 0214 §=2.830 02/04 5714
0304 514 229 03m04 5997 0304 5730
0404 F14 706 0404 te 946 04/04 He5a
05404 F16 260 0&04 5 5596 0504 24
004 1R 070 OR”4 Te 497 004 215
a7 04 NI a7m4 55 261 a7/mo4 142
0504 517 425 ogsmn4 e 239 08/04 597
0904 P12 0904 54 952 09,/04 794
1004 15 550 1004 &7 072 1004 b iatarl
1104 §14 957 11104 53 BO1 11,104 f=a1

1204 15456 12004 $10 650 12/04 11




Do you need to evaluate different rate structures on
your utility datato find the best rate?

= Demand Demand Detail - b 4

Name Demand

Special Demand Provisions

Threshold Demand 0.000 k¥
Minimum Demand 25.000 kY
Min as % of Contract 40.0 %
Billing Credit 0.000 kKWW
Current Month Ratchet 100.0 %

Demand Ratchet(s) for N past months or from beain to end dates

2 of dmd Jupdate Tariff x|
o
Ratchet #1 57 % '_{ General  Invoice Data |F|ates I Tariff.t’-‘-.ltemativesl
- (1]
Ratchet#? 0.0 % - add. | [ Remove | clefi | Righs | Renane | @
Sample Invoice Grd
Date |Est [kwh24H | Biling Demani| Cost $

Iz

Sam

P

Meter Grid

Date

|Est | Mb-kiwth

| kiwih 24H

| Billing Deman| Cost §

—DNats Ture Prerarbisses

i




Do you need to customize your reports?
£ Annual Usage Summary Sectionbpert_____________________ HEE

Name Annual Usage Summary Normalization L
Columns- ~ Time History Column Detail _# [ > Cumsiative
“+ Comparison Base-Actual T Taial o Naither
e _Grnup Type _ Group Detail Group Value Directn
N/A Time Comp Levl Util | Grand Total Hdr Tot Sort | Up Dn
Group 1 v @ o |Yearly = P
Site e e >

Group 3 p o
Group 4 e b A 1] _ P
Group 5 PR L P

v| Cost /All Qua Dmd kVA PwF Bdm|24h OnPk OfPk PaPk Su0!| | Show Detl Up Dn
APhys ¢l | 1 1 1 A« 4 4 A 2 |_lvalueSort > >

Indep |Time HtgDD CigDD Usrl Usr2 Usr3 |Col Hdrs (@ ;
= V 0K | ? Heln

A | S B e e

>
Group 2 e > FI

>

>

R

_|wars || _ _ _ _ _| |Page Brk 7




Before Purchasing Software, Answer these
questions:

« \What do you want the
software to do?

« Who Is going to use It?

« How much Is your
budget?




Made by makers of Faser

Web or desktop software

Primarily an accounting program for large
enterprises

Cuts costs assocliated with processing and
paying utility bills

Can integrate utility bills with interval data

Extensive bill auditing feature

Script based rate engine can model ALL rates



Most analytical program

Best suited for M&V, corrects for changes In
weather or other variables

Baseline vs Actual or year to year comparison

Detailed Rate Engine

Allows Baseline Modifications

All Reports in Excel



Fully configurable to do almost anything

Detailed rate engine

Import interval data, and compare to utility
bills

Allocate costs from master meters to
submeters

Customizable reports

Configurable export and import formats



Easiest to use interface

Beautiful reports

Budgeting and forecasting

Custom import formats possible
Compares usage primarily year over year
Batch import feature

Now has Cost Avoidance

Utility Manager Pro



 All the packages are
good at what they do.

e You need to determine
what tasks you need to
accomplish with your
software

e You must also consider
your budget and
personnel constraints



Be sure your people have enough time to
track your bills.

Don’t just buy software. Buy a relationship.

Have someone else put your database
together.

Be sure your people know how to use the
system.



Abraxas Energy Consulting sells and support several
different utility bill tracking programs. We set up utility
bill tracking databases, and teach our customers how to
get the most out of their software.

John Avina
Director
Abraxas Energy Consulting

(805) 438-4847
johnavina@abraxasenergy.com
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Energy Management

Presented by:

Jim Faes, CEM
&
Tom MacDonnell, CEM

Jeffco Schools




Why Use Utility Tracking Software:

“You can’t manage what you don’t measure”.
Accurate database of all current and historic utility bills.
Provides an accurate analysis of current to baseline bill.

Accounts for changes in weather, billing period, rates,
sguare footage and mechanical systems.




Energy Accounting System

)
First line defense for out of tolerance utility costs

Compares current consumption and utility expenses to base
year

Produce an effective reporting system

Develop an accountability system for energy consumption
throughout the district.

Products
« EPA Portfolio Manager — free!!!
https://www.energystar.gov/index.cfm?c=k12_schools.bus schoolsk12
 Utility Manager
o Metrix




Billing Errors

J Estimated readings
J Taxes
1 Rates

J Is 1t an error or mechanical
problem?




Cost Avoldance

Jeffco Schools
Projected v. Actual Costs
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Questions

comments




Thank Youl!ll




Utility Tracking and Bill Analysis

November 30, 2006




Annual Total Utility Cost Breakdown
Poudre School District

Water/Trash $480,829 (12%)

Electricity $1,510,988 (36%)
Sewer $714,034 (17%)

Natural Gas $1,486,272 (35%)

$4,192,123 --- Total Utility Bill for
Year Ending August, 2006
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Fossil Ridge High School

"T;\_ Home

First Floor Area 4 RAC-1

Second Floor Area 4

First Floor Area B CRAC-3

Second Floor Area B CRAC-4

&

First Floor Area C MAU-1

Second Floor Area C MAU-2

First Floor Area D MATF

First Floor Area E Hot Water System

First Floor Area F Chilled Water System

First Floor Area G Exhaust Fans

First Floor Area H Vending Machines

First Floor Area I Gym Lighting

Quiside Lighting

Roof Heat Trace

QIO NSNS ID IO OO0 NO OO

AHU-2

AHU-4

AHU-6

AHUT

AHU-8

AHU-®
T
T
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T
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; Welcome to MY-WEB - Microsoft Internet Explorer - |ﬁ'|
J File Edit View Favorites Tools Help |

J &GBack v = - (D fat | Qi search [E]Favorites £ BHistory ||%. =8

Jnddress I@ hkkp: ffrmee-web, fogoy, com:S080]itranlagin. html j @GU |JLinks

|
Welcome to MV-WEB

Please log in:

schools

[ Loan |

©f s Lt o = +| 2 & B 8] B [Feavon “litronl

Flease select a Metar, Quantity, and Date range

Meter ID Please select a Meter ID

Meter D Customer aty | channel | set | Attt No Meter Mo
01901000 P50 Ft. Collins High
01903000 P50 Boliz Jr. High
01903100 PE0 Administration
01903150 PE0 Admin outhuildng
01903175 PE0 FACILITIES
01903185 Bacan Elem. (F.5.0.)
01903200 PSC Bauder Elementar
014903300 PSOC Beattie Elementa
01903400 PSC Bennet Elemeantry
014903500 PS5O Blaving Jr. High
01903550 BOYvS AMD GIRLS CLUE
019034574 Centennial H.8.
01903600 P50 Dunn Elementary
01903710 Fossil Ridge H.5.
0159037a0 P.5.0. FULLANA
015903300 P.5.0. IRISH ELEM
01903300 PED Johnson Elementa
01903950 P.5.0D.- Zach Elem.
01904000 FSD Kruse Elementary
01904050 P.5.0. HARRIS
01904100 FSD Laurel Elementry
01904200 P50 Lesher dr. High
01904250 Lincaln Jr. High

StartDate: |[12/01/193% E Diata forthis channel is avallable from

EndDate : | 12/30/2000 |~/ Bd L8 (BElicf i o B i




/3 Myweb System Login Response - Microsoft Internet Explorer : _ -8 x|
J File Edit View Favorites Tools Help ﬁ
J PBack v = - @ ] | @Search (3] Favarites @History | %v =] % -

Jnddress I@ htkpeffrv-web, fogo, com: 3080/itron)servlet/Fetcher j @Go |JLinks >

@S 1 ) ) 0 ) 8 @ o< :

Customer Information Tue Oct 11 2005 to Thu Hov 10 2005

Hame: Fossil Ridge H.S. Total Usage: 197,438.76 KWH
Address: 5400 Ziegler Rd Max Demand: 562.56 KW
Ft. Collins, Co Occurred On:  Oct 14 2005 10:30
Acct. No: Load Factor: 48.342%
Meter No: 33136 Date Range: 0Oct 11 To Nov 10
KWH ( channel: 1 set: 1) Daily Totals 01803710

8 ,DDD
; M¥Web System Login Response - Microsoft Internet Explorer

?-DDD J File Edit View Favorites Tools  Help i
5,000 J GBack + = - (D fat | Qzearch  [GFavorites  CAHistory | By S .
Jnddress I@ http: ffrv-web, Fogoy, com: B080/itron/serviet [Fetcher j @Go |JLinks *
5,000
hu] ==
4,000 @| 28| |l 2| «| | Q] &[2E| 8| B [24Houprone “| ttron|
3,000 Customer Information Data for Tue Mov § 2005
Hame: Fossil Ridge H.S. Total Usage: ¥.123.08 KWH
2,000 Address: 5400 Ziegler Rd Max Demand: 491.52 KW
Ft. Collins, Co Occurred On:  Nov 8 2005 09:15
1.,000" Acct. No: Load Factor: 60.383%
Meter Ho: 33136 Date Range: Mov & To How 8

oz a5 g 7 Mg Mo b b1 bao bg bg s g b7 | KW (channel:1 set:1) 24 Hour Profile 01903710
TWTFSSMTWTFSSMTWT 500

Thu Qe 27 2005 0075 = 7,114.08 450

4007

@ Applet com.itron.uts. myweb. applet. MywWeb started
3507

3007
2507

2007

1480 Illl']lIIlQIIIIE:”';{”'S”"G‘”'T{!Illgllllgllll']lulll']l']l||1|2”|1|3”|1I4H|1|5H|1|6|||1I'|.-‘”|1|8 |1IQII|QD”|QI1”|QQI||2|3”|24

Hour

Tue Nov 8 2005 20:00 = 309,84

-
@ Applet com.itron. uts, myweb, applet. Miteb started l_ l_ |0 Internet —-












a Portfolio Manager - Building list - Microsoft Internet Explorer ;lgl X
J File Edit Wew Favorites Tools Help ‘

| ¢Back v = ~ @ 7t | @@ search GaFavorites #Hstory | By~ & i &

JAddress I@ httpos: S energystar. gow fistar jompam findesx. cfm *useacton=portfolio. por tholictiew LI GO “Lir‘lks >

Home = My Portfolio

Welcome- Stu Reeve Portfolio Average Rating
Baseline Rating: 64 Current Rating: 56

Facilities Included: 47 Facilities Included: 40

— ~
A romrouo mavases 505, @ @7 Do @ J

Summarized below are the faciliies in vour account. Groups and Views are provided below Portfolio Percent Energy Reduction
to help you customize the way in which you view your Portfolio. To improve system
performance, users are strongly encouraged to create multiple Groups to help manage
large Fortfolios of facilities. Select a facility to view or edit more detailed information

about it Awerages are weighted by Total Floor Space.
Iore about Baselines
More about Percent Energy Reduction

No Reduction
Facilities Included: 47

Add Facility | ENERGY STAR Leaders | Share Facilities | Update Multiple Meters | Request Energy Performance Report | mawnload this View in Excel

(ej=1n]0 =00 All Facilities

Fesults 1 - 49 of 49

S Percent Total Floor -
= Energy Period

Q- Eneray Space (Sa. |, Alerts Ending
100} Reduction Ft.)

Bacon Mo Reduction 04/30/2006 [ Mot Eligible: Less than one year since last 071072006
Elementary EMNERGY STAR application. Eligible again on
D4/30/2007 (ENERGY STAR Eligibility Rules)

Barton Mo Reduction 05/31/2006 (Mot Eligible:; Rating must be 75 or above 08/31/2006
Elementary [EMERGY STAR Eligibility Rules)

Bauder Mo Reduction D4/20/2006 Mot Eligible: Rating must be 75 or above 07172006 Ll

&] |5 e internet
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Facility Name & Eligibility for the ENERGY STAR Modified




Energy Conversions

1 kWh = 3412 Btu

1 cf NG = 1000 Btu

« 1 Ccf NG =100,000 Btu

« 1 Therm NG = 100,000 Btu

e 1 Mcf/Dth NG = 1,000,000 Btu
e 1 gal. Propane = 95,000 Btu
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Electricity Use

= Total Building Square Footage —e— KWh Usage

4,000,000 30,000,000

3,500,000 25,000,000

3,000,000
2,500,000 20,000,000

2 000,000 15,000,000
1,500,000 10,000,000

1,000,000
500,000 5,000,000

Kilowatt Hours
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Electric Cost

= Total Building Square Footage —e— Electricity Expenditures

4,000,000 $1,600,000.00
3,500,000 $1,400,000.00 &
3,000,000 $1,200,000.00 ©
2,500,000 $1,000,000.00
2,000,000 $800,000.00
1,500,000 $600,000.00

1,000,000 $400,000.00
500,000 $200,000.00

$-

Electricity
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a Water rates: rates and fees: utilities: departments: City of Fort Collins - Microsoft Internet Explorer . — |E|i|
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Commercial Water Rates Conservation

Water
Conservation

Commercial customers have a seasonal increase in rates. The volume charge is 25%
greater during the six lawn-watering months (May - October) than in the other
months {November - April). In addition to the rates shown below, raw water Fees & Charges

surcharges may apply. PILOTs

Service Area
Commercial Water Rates Ma PSs

Gallons Per Winter Summer M
Commercial Water Rates by Meter Size Morith November-April  May-October Utilities

347 Meter (Rates: W20, W530, WS40, W350) -
Base Charge per Account §11.28 $11.28 Utllltles News
Charge per 1000 Gallons 0-100, 000 313688 319610
Charge per 1000 Gallons ~ 100,000 $2.2546 32.8185 Contact Us

I” Meter (Rates: W521,W331,Wa41, W551)
Base Charge per Account 33147 33147

Charge per 1000 Gallons 0-300,000 315688 319610
Charge per 1000 Gallans =300,000 42,2546 $2.8185

I-1/27 Meter (Rates: W322 W532,W542 W332)
Base Charge per Account 485,57 §85.57
Charge per 1000 Gallons 0-650,000 313688 319610
Charge per 1000 Gallons =650,000 $2.2546 $2.8185

27 Meter (Rates: W323,W333,W343 W333)
Base Charge per Account 3125 %6 $125.26
Charge per 1000 Gallons 0-1,200,000 | 315688 §1.9610
Charge per 1000 Gallons 1,200,000 $2.2546 $2.8185

37 Meter (Rates: W324 W534 W544,W334)

Base Charge per Account 312669 $196.69
Charge per 1000 Gallons 0-1 400,000 | $1.5688 $1.9610
Charge per 1000 Gallons =1 400,000 422546 $2.8185

& ] Done || e nternet
EiiinStart”“@Water rates: rate... [2]CSUENERGY MGM. .. | H €5 @™o ‘QEIE@ DAL s:20pm
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Trash Costs

$140,000
$120.000- B FY 1999

B FY 2000
B FY 2001
I FY 2002
OFY 2003
$40,000- B FY 2004
$20,000 O FY 2005

$0 B FY 2006
Trash Cost

$100,000-
$80,000-
$60,000-




Recycling Costs

$70,000-
$60,000- B FY 1999
0T B FY 2000
$40,000- B FY 2001

B FY 2002
$30,000- CFY 2003
SO0 B FY 2004
$10,000- TFY 2005

$0 B FY 2006
Recycling Cost




Operations

ext-only Yersion

Jana Ley and Bill Franzen with EPA

mini kalOEChrlslkeW itman at
the National Energy Star Awards
in Washington,

' ' Poudre School District was recognized this week as a

National Energy Star Award Winner!

Jana Ley,

Stu Reeve

Poudre School District
2445 LaPorte Avenue

Fort Collins, CO 80521
(970) 490-3502

stur@psdschools.orqg
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